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<54)Tltk: DEFLECTOR 

(57) Abstract 

Deflector device for lateral spreading of equip- 
ment being towed in water by a vessel, such as seis- 
mic exploration, fishing or mine sweeping. The de- 
vice comprises at least one cylinder (35A-C) adapted 
to have its axis standing generally vertically in the wa- 
ter during towing. The cylinder or cylinders (35A-C) 
is/are rotatable and there is provided at Icasi one mo- 
tor foT rotation of the cylinder or cylinders. 
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DEFLECTOR 

This invention relates to a deflector for lateral 
spreading of equipment being towed in water by a vessel, 
such as during Beismic exploration, fishing or mine 
5 sweeping. 

Such devices of known design are substantially passive 
in their manner of operation, i.e. without any supplied 
driving power from an associated motor or the like. Typical 
examples of known designs are the so-called w trawl doors", 

10 being incorporated in trawling gear employed by fishing 
vessels. In mine sweeping there has been employed during 
long times for similar purposes, the so-called paravanes. At 
the outset the invention is directed to a deflector intended 
in particular for seismic exploration, but the deflector 

15 device may also be used in other applications, such as in 
fishing gear or mine sweeping equipment. 

The invention is based on an effect known per se in the 
form of "lift", that occurs when a rotating cylinder is 
located in a flowing medium (Flettner rotor) . By utilizing 

20 this effect there is according to the invention obtained an 
active deflector device for the above purpose, when employ- 
ing motor power for rotation of one or more cylinders. 

More particularly the deflector according to the 
invention is mainly characterized in that it comprises at 

2 5 least one cylinder adapted to have its axis oriented sub- 

stantially vertically in the water during towing, that the 
cylinder or cylinders is/are rotatable and that there is 
provided at least one motor for rotating the cylinder or 
cylinders. 

3 0 In practical embodiments of the device according to the 

invention it is preferred to employ more than one cylinder, 
preferably three rotating cylinders in each unit. 

The deflector device according to the invention can 
give a very large effect in the form of a laterally directed 
35 force or lift for acting on the equipment being towed, at 
the same time as each unit has moderate dimensions and a 
very robust configuration with respect to a variety of 
stresses to which such equipment is subjected during trans- 
port, manupulation and towing in the sea. 
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Examplary embodiments of the device according to the 
invention shall be explained more closely in the following 
description with reference to the drawings, in which: 
Fig. l schematically shows the towing of seismic equip- 
5 ment behind a vessel, 

Fig. 2 shows an embodiment of the device according to the 
invention suspended from a float at the water 
surface, as seen in elevation and partial section, 
Fig. 3 shows the device of Fig. 2 seen from below and 
10 with a motor removed, and 

Fig. 4 shows another, preferred embodiment of the device 
according to the invention, in a somewhat simpli- 
fied manner and in perspective view. 
Fig. l shows a seismic vessel l which via a number of 
15 cables or towing wires 2 tows a number of hydrophone cables 
or streamers 3, whereby the towed equipment also can com- 
prise seismic gun groups. In the example shown eight 
streamers 3 are incorporated, and these have been pulled out 
laterally to either side in relation to the centerline of 
20 the vessel 1, so that there is established a desired, wide 
range of coverage during towing of this equipment. For such 
lateral pulling -out of a towed seismic arrangement to a 
large width, there are previously known various forms of 
deflector devices. The particular deflector to be described 

2 5 here, is represented in Fig. 1 by two units, namely a de- 

flector 5 at one side and another deflector 7 at the other 
side of the towed arrangement, i.e. at the leading end of 
the seismic streamers 3 . 

As indicated in particular for deflector device 5, this 

3 0 comprises three cylinders 5A, 5B and 5C being adapted to 

stand upright approximately vertically in the water during 
towing, and the device 5 is connected to an outer, port 
towing wire or cable 2A through a cable piece 6, that may 
constitute a direct prolongation of the cable 2A. A so- 
3 5 called straddle 6A is arranged between the outer end of 

cable piece 6 and the actual deflector device or unit 5. In 
this example cable 2A is provided mainly for towing the de- 
flector 5, but in other embodiments this can be towed with- 
out using any separate cable. In such case in the arrange- 
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ment of Fig. 1, deflector device 5 could be connected 
through a cable piece 6 to an outer end of the towing wire 
or cable 2B which primarily serves for the towing of the 
seismic streamer at the left-most part of Fig. l, 
5 Figs. 2 and 3 in some more detail show an embodiment of 

the device according to the invention, corresponding mainly 
to the deflector device 5 in Fig. l. The actual active unit 
in Fig. 2 is built up with a frame the upper part of which 
is denoted 11 and the lower part of which is denoted 12. The 

10 whole unit is suspended from a float 19 adapted to float at 
the water surface W, whereby suspension elements 16 connect 
the float to the deflector device or unit 5. Suspension 
elements 18 can be in the form of flexible chains or wires, 
or also rigid elements of steel. Elements 18 are of such 

15 length that deflector unit 5 will hang at a desired depth 

beneath the water surface W. Depending on what is desired in 
that respect, a float can be provided as a more or less 
integrated structure on top of unit 5 . 

At least as a supplement to float 19, the cylinders 5A- 

20 C can internally in part or completely have cavities giving 
buoyancy in water. 

In Figs. 2 and 3 there are shown three rotatable 
cylinders SA, 5B and 5C with associated axles 8A-C. As can 
be seen in particular from Fig. 3 the three cylinders are 

25 located in a triangular arrangement, the frame parts 11 and 
12 having a corresponding shape. Thus, the lower frame 12 
consists of beams 12A, 12B and 12C as well as internal re- 
inforcing elements, of which two are indicated at 22. Be- 
sides in Fig. 2 there are shown two braces 13 and 14 between 

30 the frames 11 and 12. With an appropriate distribution of 

buoyancy, mainly provided for by float 19, and the weight of 
the complete device, this will generally assume a position 
with cylinders 5A-C approximately vertically in the water, 
as illustrated in Fig. 1. As a contribution to this a drive 

35 motor 10 is suitably located underneath the lower frame part 
12, in order to provide for rotation of the cylinders. 

The three cylinders are journalled in respective bear- 
ings and shown at ha, 11B and lie in frame 11, as well as 
12A, 12B and 12C respectively in frame 12. The cylinder 
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axles have projecting axle studs underneath frame 12, where 
there are mounted chain wheels 15A-C or similar means for 
operation with a common chain, toothed belt or the like from 
motor 10. The motor is not shown in Fig. 3, but on the other 
5 hand a chain wheel 25 attached to the output axle of the 
motor so as to drive a chain 25A being also trained around 
three chain wheels 15A-C referred to. Accordingly the three 
cylinders can be driven in rotation at the same rotational 
sense as indicated with arrows, including the arrow 27 in 
10 cylinder 5C. The motor and the motor axle with drive wheel 
25 are mounted and journalled by means of a central boss 2 0 
in frame 12 . 

It is obvious that instead of a common motor 10 as just 
explained, there can be provided a separate motor for each 

15 individual rotating cylinder. 

As regards the absolute and relative dimensions in a 
deflector device according to the invention, these can vary 
within wide limits, depending in particular on the magnitude 
of the laterally directed power being desired, whereby the 

2 0 towing speed is to be taken into consideration. For obtain- 
ing a favourable flow pattern during operation, it is con- 
sidered to be advantageous however, to have a mutual spacing 
between the cylinders, being substantially larger than the 
cylinder diameter, preferably more than twice the cylinder 

25 diameter. This latter condition is apparently satisfied by 
the device in the embodiment shown in Fig . 3 . Moreover in 
practice it is preferred that the length of each cylinder is 
substantially larger than the cylinder diameter, preferably 
several times the cylinder diameter. This is approximately 

30 as illustrated in Fig. 2. 

In a device comprising two, three or more rotating 
cylinders it is of much significance that the flow pattern 
around these does not lead to mutually undesirable relation- 
ships, i.e. disturbance of the intended flow pattern around 

35 one or more trailing cylinders, from a cylinder standing 
more forwardly in the movement direction during operation. 
In other words the cylinders in the device should be so 
located in relation to each other that during towing they do 
not move directly in the wash from another. Apparently it 
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will be easier to obtain this when the relationship between 
cylinder diameter and mutual spacing is as explained above. 

In view of these desired flow conditions, one could 
imagine that it would be advantageous to have an arrangement 
5 of the cylinders substantially in the same plane, that 
should be mainly transverse to the direction of movement. 
However, a better stability is obtained during towing when 
three or more cylinders form a more three-dimensional con- 
figuration, as for example appears from Figs. 2 and 3. 

10 Fig. 4 shows an embodiment that in a geometrical sense 

has much similarity to the one in Figs. 2 and 3, i.e. with 
three rotating cylinders 35A, 3 SB and 35C arranged in a 
triangular configuration. The frames at either end of the 
cylinders however, are here in the form of plates 31 and 32 

15 respectively, in contrast to the more open frames in Figs. 2 
and 3. With such triangular, plate shaped frames as in Fig. 
4, the stability of the device during towing will be further 
improved, since the frame plates 31 and 32 will act in part 
as control surfaces in relation to the water flowing by. As 

20 in the above described embodiment there is also in Fig. 4 
shown a common motor 30 which is located centrally at the 
underside of the lower frame plate 32, and by means of a 
chain, belt or the like 3 OA provides for the rotational 
movement of the three cylinders, the downwardly projecting 

25 axle studs of which are provided with chain wheels or the 
like 33A, 33B and 33C respectively. 

In Fig. 4 there is not shown any braces between the two 
frame plates 31 and 32, but it is obvious that such elements 
can and should be incorporated in the structure, as in the 

30 example of Fig. 2. Advantageously such upright or vertical 
braces can have a streamlined cross sectional profile adapt- 
ed to the intended direction of movement . 

Purely practical and economical relationships have a 
certain significance to the choice of cylinder dimensions, 

35 among other things a desire to be able to use available 
dimensions of tubes beeing a common standard or commercial 
product. Another consideration is that a large cylinder 
diameter involves a high starting torque for the drive motor 
or motors. 
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As a drive motor there can be employed an electric 
motor or a hydraulic motor, with energy supply through a 
cable from the towing vessel. 

in varying embodiments as mentioned, with one, two, 
5 three or more rotating cylinders, there is all the time the 
question of circular cylinders having a surface that prefer- 
ably is regular or smooth. 

As an example of a possible practical embodiment and a 
correspondingly calculated lateral force or lift, the 
10 following is mentioned: 
Cylinder diameter 0,4 m 
Mutual center spacing 1,5 m 
Number of cylinders 3 

Rate of rotation 180 revolutions per minute 

15 Towing speed 5 knop 

Laterally directed force 12 tons 

Compared to previously known deflectors of the trawl 
door type, the total outer dimensions of a deflector device 
or unit according to the invention is substantially smaller 

2 0 for obtaining the same lateral spreading force or lift. 

A straddle as indicated quite schematically at 6A in 
Fig. 1, is shown (partially) and somewhat more in detail in 
Pig. 4. Prom four points of attachment at the respective 
frame plates 31 and 32, there are extended four straddle 

25 elements 3 6A, 36B, 36C and 36D converging at a common point ^ 
(not shown) for attachment to a wire or cable piece corre- 
sponding to what is shown at 6 in Fig. l, so as to be con- 
nected to the remaining towed arrangement and the towing 
vessel. During towing such a straddle with four elements 

30 36A-D to the high degree will contribute to moving the 

deflector device through the water in the desired upright 
position. During operation this position can vary somewhat 
in relation to the ideal, vertical orientation, depending on 
many factors, such as sea current and waves. 
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Claims 

1. Deflector for lateral spreading of equipment being 
towed in water by a vessel, such as in seismic exploration, 
fishing or mine sweeping, 
characterized in 

that it comprises at least one cylinder (5A-C,35A-C) 
adapted to have its axis (8A-C) oriented substantially 
vertically in the water during towing, 

that the cylinder or cylinders (5A-C,35A-C) is/are 
rotatable and that there is provided at least one motor 
(10,30) for rotation of the cylinder or cylinders. 

2. Deflector according to claim l, 

characterized in that it comprises several 
cylinders (5A-C, 35A-C) , preferably three cylinders. 

3. Deflector according to claim 2, 

characterized in that the mutual spacing 
between the cylinders (5A-C35A-C) is larger than the 
cylinder diameter, preferably at least twice the cylinder 
diameter. 

4. Deflector according to claim l ( 2 or 3, 
characterized in that the length of each 
cylinder is substantially larger than the cylinder diameter, 
preferably several times the cylinder diameter. 

5. Deflector according to claim 2, 3 or 4, 
characterized in that the cylinders (5A-C, 

3 5A-C) are so located in relation to each other that during 
towing they do not move directly in the wash from one 
another. 

6. Deflector according to any one of claims 1-5, 
characterized in that a frame (11,31) at one 
end of each cylinder (5A-C35A-C) and another frame (12,32) 
at the opposite end of each cylinder, are provided with 
bearings [11A-C, 12A-C) for said rotation. 
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7. Deflector according to claim 6, 

characterized in that each frame (31,32) is 
substantially plate -shaped in a plane being normal to the 
cylinder axes. 

8. Deflector according to claim 6 or 7, 
characterized in that the motor do, 30) is 
mounted at a lower frame (12,32), preferably centrally and 
at the outside or underside of the frame. 

9. Deflector according to any one of claims 2-8, 
characterized in that each cylinder (5A-C, 
35A-C) has an axle (8A-C) with an associated axle stud 
provided with a chain wheel (15A-C, 33A-C) or the like to be 
driven by means of a chain (25A,30A), toothed belt or the 
like that is common to the cylinders and being driven by a 
drive wheel belonging to the motor (10,30). 

10. Deflector according to any one of claims 1-8, 
characterized in that each cylinder has a 
separate motor for said rotation. 

11. Deflector according to any one of claims 1-10, 
characterized in that each cylinder (5A-C) is 
designed so as to have a desired buoyancy in water. 
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AMENDED CLAIMS 

[received by the International Bureau on 10 October 1997 (10.10.97); 
original claims 1-11 replaced by new claims 1-10 (2 pages)] 

1. Deflector for lateral spreading of equipment being 
towed in water by a vessel, such as in seismic exploration, 
fishing or mine sweeping, and based on the principle of 
motor-driven, rotating cylinder (Flettner rotor) , 
characterized in 

that it comprises two or more, preferably three 
cylinders (5A-C35A-C) adapted to have their axes (8A-C) 
oriented substantially vertically in the water during 
towing . 

2. Deflector according to claim 1, 

characterized in that the mutual spacing 
between the cylinders (5A-C35A-C) is larger than the 
cylinder diameter, preferably at least twice the cylinder 
diameter. 

3. Deflector according to claim 1 or 2, 
characterized in that the length of each 
cylinder is substantially larger than the cylinder diameter, 
preferably several times the cylinder diameter. 

4. Deflector according to claim 2 or 3, 
characterized in that the cylinders {5A-C, 
35A-C) are so located in relation to each other that during 
towing they do not move directly in the wash from one 
another . 

5. Deflector according to any one of claims 1-4, 
characterized in that a frame (11,31) at one 
end of each cylinder (5A-C35A-C) and another frame (12,12) 
at the opposite end of each cylinder, are provided with 
bearings (11A-C, 12A-C) for said rotation. 

6. Deflector according to claim 5, 

characterized in that each frame (31,32) is 
substantially plate-shaped in a plane being normal to the 
cylinder axes. 

AMENDED SHEET (ARTICLE 18) 
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7. Deflector according to claim 5 or 6, 
characterized in that the motor (10,30) is 
mounted at a lower frame (12,32), preferably centrally and 
at the outside or underside of the frame. 

8. Deflector according to any one of claims 1-7, 
characterized in that each cylinder (5A-C, 
35A-C) has an axle (8A-C) with an associated axle stud 
provided with a chain wheel (15A-C, 33A-C) or the like to be 
driven by means of a chain (25A,30A) , toothed belt or the 
like that is common to the cylinders and being driven by a 
drive wheel belonging to the motor (10,30). 

9. Deflector according to any one of claims 1-7, 
characterized in that each cylinder has a 
separate motor for said rotation. 

10. Deflector according to any one of claims 1-9, 
characterized in that each cylinder (5A-C) is 
designed so as to have a desired buoyancy in water. 



AMENDED SHEET (ARTICLE 19) 
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